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(57)Abstract: 

PURPOSE: To provide the surface light source element 
which is suitable as a back illuminating means of a liquid 
crystal display element, etc., and emits light with uniform 
luminance from the whole surface, and also, whose 
efficiency is high. 

CONSTITUTION: A side face 7 of a transparent light 
guiding body 1 is set as an incident surface and a light 
source 4 is allowed to adhere closely, and also, by a 
reflector 5, light of the light source 4 is guided into the 
light guiding body 1 without waste. An emitting surface 6 
of the light guiding body 1 is smoothed and decreases a 
loss of an emitted light. To the emitting surface 6, an Ws&k 
element 3 having a prism unit is allowed to adhere 
closely, and also, the opposite surface 9 of the emitting 
surface 6 of the transparent light guiding body 1 is 
constituted so that the part whose surface is roughened 
and a smooth part 8 exist alternately, and moreover, a 
ratio of the smooth part increases as it draws near the 
light incident surface 7. Also, the reflecting surface 2 is 
provided in the vicinity of the opposite surface 9. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transparent transparent material which made at least one side edge optical plane of incidence, and made 
one field which intersects perpendicularly with this the optical outgoing radiation side, and equipped the opposite side 
of this optical outgoing radiation side with the light reflex layer (1) 

It consists of elements (2) which have the prism unit of a large number to which the outgoing radiation of the light is 
made to carry out the light from the optical outgoing radiation side of this transparent transparent material in the 
predetermined direction. The directive outgoing radiation function the outgoing radiation of the light which carried out 
incidence is made [ function ] to carry out [ function ] in the direction of slant to at least one side of the optical 
outgoing radiation side and opposite side of a transparent transparent material from the optical plane of incidence of a 
transparent transparent material to the travelling direction of the light concerned, The surface light source element 
characterized by giving the control function which makes the brightness value of the light which carries out outgoing 
radiation from an optical outgoing radiation side equalize all over an optical outgoing radiation side. 
[Claim 2] The surface light source element according to claim 1 characterized by giving the control function which 
makes the brightness value of the light which is equipped with the following, prepares a smooth portion in the optical 
outgoing radiation side split-face-ized [ above ], is made to increase the rate of this smooth portion as the 
aforementioned optical plane of incidence is approached, and carries out outgoing radiation from an optical outgoing 
radiation side equalize all over an optical outgoing radiation side. The split-face-ized optical outgoing radiation side in 
which a transparent transparent material has a directive light outgoing radiation function. Optical plane of incidence 
formed in the at least one edge side. The light reflex layer prepared in the opposite side of this optical outgoing 
radiation side. 

[Claim 3] The surface light source element according to claim 1 characterized by giving the control function which 
makes the brightness value of the light which is equipped with the following, prepares a smooth portion in the opposite 
side split-face-ized [ above ], is made to increase the rate of this smooth portion as the aforementioned optical plane of 
incidence is approached, and carries out outgoing radiation from an optical outgoing radiation side equalize all over an 
optical outgoing radiation side. A transparent transparent material is an optical outgoing radiation side. Optical plane of 
incidence formed in the at least one edge side. The opposite side of the split-face-ized optical outgoing radiation side 
with a directive light outgoing radiation function. The light reflex layer prepared in this opposite side. 
[Claim 4] The surface light source element according to claim 1 characterized by giving the control function which 
makes the brightness value of the light which prepares a smooth portion in the optical outgoing radiation side 
characterized by providing the following, is made to increase the rate of this smooth portion as the aforementioned 
optical plane of incidence is approached, and carries out outgoing radiation from an optical outgoing radiation side 
equalize all over an optical outgoing radiation side. The optical outgoing radiation side where a transparent transparent 
material has many lens units with a directive light outgoing radiation function. Optical plane of incidence formed in the 
at least one edge side. It has the light reflex layer prepared in the opposite side of this optical outgoing radiation side, 
and is the lens unit of aforementioned a large number. 

[Claim 5] The surface light source element according to claim 1 characterized by giving the control function which 
makes the brightness value of the light which prepares a smooth portion in the opposite side characterized by providing 
the following, is made to increase the rate of this smooth portion as the aforementioned optical plane of incidence is 
approached, and carries out outgoing radiation from an optical outgoing radiation side equalize all over an optical 
outgoing radiation side. A transparent transparent material is an optical outgoing radiation side. Optical plane of 
incidence formed in the at least one edge side. The opposite side of the optical outgoing radiation side which has many 
lens units with a directive outgoing radiation function. It has the light reflex layer prepared in this opposite side, and is 
the lens unit of these large number. 
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[Claim 6] The surface light source element according to claim 1 characterized by using the transparent transparent 
material obtained by injection molding as a transparent transparent material. 

[Claim 7] The surface light source element according to claim 2 characterized by using the transparent transparent 
material obtained by injection molding as a transparent transparent material. 

[Claim 8] The surface light source element according to claim 3 characterized by using the transparent transparent 
material obtained by injection molding as a transparent transparent material. 

[Claim 9] The surface light source element according to claim 4 characterized by using the transparent transparent 
material obtained by injection molding as a transparent transparent material. 

[Claim 10] The surface light source element according to claim 5 characterized by using the transparent transparent 
material obtained by injection molding as a transparent transparent material. 

[Claim 11] The surface light source element according to claim 2 characterized by the haze value of the split face 
formed in the transparent transparent material being 30% or more. 

[Claim 12] The surface light source element according to claim 3 characterized by the haze value of the split face 
formed in the transparent transparent material being 30% or more. 

[Claim 13] The surface light source element according to claim 1 characterized by the transparent transparent material 
consisting of acrylic resin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to what can be especially used suitably as backlighting meanses, such as 
a liquid crystal display element, about the surface light source element used for surface light source equipment. 
[0002] 

[Description of the Prior Art] as backlighting (back light) meanses, such as the former and a liquid crystal display, - 
the light source - a line - the structure which put on the focus of a rotation parabola type reflector, and put the 
diffusion board of opalescence on the on-ramp section using the lamp is common In the equipment of this structure, 
improvement is achieved by adjusting the configuration of a reflector, and the diffusion coefficient of a diffusion 
board. 

[0003] moreover, a line - a lamp and a transparent material are combined, the configuration of a transparent material is 
simulated by point light source approximation, and there are equipment into which the approximation curvilinear 
configuration was processed so that the outgoing radiation light of a certain direction might be condensed, equipment 
into which the thickness of a transparent material was changed along with the travelling direction of light, equipment 
which used the lenticular sheet which changed the prism angle according to the distance from the light source, a thing 
which combined these further 

[0004] In recent years, although used as a liquid crystal display element, if it is going to raise display quality using the 
conventional surface light source element and a surface light source element will become the large-sized display of 10- 
12 inch size especially, thickness of only a surface light source element portion cannot be set to 20-3 0mm, and it 
cannot fill the request as a thin surface light source element. 

[0005] The surface light source equipment of the edge light method which makes tabular transparent materials, such as 
acrylic resin, a transparent transparent material, carries out incidence of the light from the edge of this transparent 
transparent material on the other hand, and carries out outgoing radiation of the light from the upper surface or the 
inferior surface of tongue of a transparent material is proposed variously. However, in a liquid crystal display with 
large-sized 10-12 inch size, according to the distance from the light source, it was not able to become dark, and 
nonuniformity arose and a good display was not necessarily able to be performed. 

[0006] On the other hand, although meanses, like making thickness of a transparent material thin according to the 
distance from a lamp etc. changes the course of light geometrically are provided, it is necessary to consider as the 
special configuration which needs precise processing, and un-arranging is on a manufacturing cost. And the use 
efficiency of light was low. 
[0007] 

[Problem(s) to be Solved by the Invention] About the surface light source element of an edge light method recently to 
JP, 1-245220, A The light-scattering matter is densely applied or adhered as it separates from the optical incidence 
section to the opposed face of the optical outgoing radiation side of a transparent material. Or the method of 
presentation which installed the light-scattering reflector, and applied or adhered the light-scattering matter to the front 
face similarly is indicated. Moreover, a fine spot (dispersion matter) is prepared in a transparent board front face at 
JP, 1-1 07406, A, and the area-light equipment which can make the whole surface of an optical diffusion board bright 
uniformly is reported by by piling up two or more transparent boards with which the spot patterns differ mutually. 
[0008] However, in these methods, since an inorganic substance [ light impermeability / as dispersion matter ] (in the 
cases of many white pigments, such as titanium oxide and a barium sulfate) is generally used, in case the light which 
shone upon this dispersion matter is scattered about, the loss of light, such as an optical absorption, occurs and the fall 
of the brightness of outgoing radiation light arises. 
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r00091 Oe has reported the optical dispersion equipment which prepared outgoing radiation light controller material, in 
order to establish a diffusion layer through the layer which shows the middle property of an optical transparent material 
and a diffusion layer on a transparent material and to obtain equalization of outgoing radiation light on it in JP,61- 
171001.U and a U.S. Pat. No. 4729068 official report. . 
[00101 Moreover, in JP,1-244490,A and JP,1-252933,A, this invention persons also made the optical outgoing 
radiation side of a transparent material, and one [ at least ] field of the confrontation the shape of a lens, and the crepe 
side, and proposed the surface light source element of the edge light method which arranges ^^f^. 
light controller material which has the light reflex pattern which balances the inverse number of an outgoing radiation 
light distribution on the optical outgoing radiation side, and an optical diffusion board ra A iatinn 
[001 1 1 Although the optical dispersion equipment and surface light source element which used these outgoing radiat on 
light controller material showed the improvement effect which was excellent in respect of the homogeneity of outgoing 
radiation light, the light reflected in outgoing radiation light controller material could not be 
clapper made the brightness of outgoing radiation light clear low to near the minimum value of the brightness before 

m012Hn n jP 2-17 A and JP,2-84618,A, this invention persons made the optical outgoing radiation side of a transparent 
material and one [ at least ] field of the confrontation the shape of a lens, and the crepe side, and proposed the surface 
light source element which installed the prism to which the outgoing radiation of the light is made to carry out m he 
predetermined direction on the optical outgoing radiation side. Although concentration light came to be obtained in the 
direction which surely a user looks at when these surface light source elements were used for the above-mentioned 
liquid crystal color personal computer equipment etc., what can be satisfied in respect of the homogeneity in the 
outgoing radiation side of outgoing radiation light was not obtained. L . L .. 
[0013] this invention aims at offering the super-thin shape surface light source element . 
uniform luminosity all over an optical outgoing radiation side, and the outgoing radiation light of high brightness is 
obtained in the predetermined direction. 

[Mean's for Solving the Problem] this invention person used to come to complete this invention, as a result of 
oerforming various examination in view of an above-mentioned situation. 

fom sTThf transparent transparent material which the surface light source element of this invention made at leas one 
MeedgVopSpTaneofindd^ 

radiation side, and equipped the opposite side of this optical outgoing radiation side with the hgh reflex layer ( 1), It 
consists of elements (2)which have the prism unit of a large number to which the outgoing radia tior > of die : hgh is 
made to carry out the light from the optical outgoing radiation side of this transparent transparent material in the 
SetermiSd direction The directive outgoing radiation function the outgoing radiation of the hgh which earned out 
incidence is made [ function ] to carry out [ function ] in the direction of slant to at least one side of the optical 
outgoing radiation side and opposite side of a transparent transparent material from the optical plane of incidence of a 
transparent transparent material to the travelling direction of the light concerned, It is characterized by giving the 
control function which makes the brightness value of the light which carries out outgoing radiation from an optical 
outgoing radiation side equalize all over an optical outgoing radiation side. 

[00161 Although it decreases by the optical absorption inside the outgoing radiation from an optical outgoing radiation 
ide, and a transparent material etc. as the quantity of light of the internal light which carried out incidence to fee 
transparent material from optical plane of incidence separates from optical plane of incidence Since it was made to 
hTrease the rate of a smooth portion as the surface light source element of this invention approa ^ optical plane of 
incidence, even if it makes a transparent transparent material into a thin shape, outgoing radiation of the light by which 
incidence was carried out is carried out with an almost uniform brightness value from the whole surface of an optical 
outgoing radiation side. Moreover, the outgoing radiation light of high brightness is obtained without not consuming 
2 the light by which incidence was carried out to the transparent transparent material, and making the wattage of 
SghTsoufce increase, since the use efficiency of light is high. It is installing the element which has the prism unit of 
a largf number to which the outgoing radiation of the light is made to carry out light in the predetermined direction 
SSS a ^^transparent transparent material, and the outgoing radiation light which has a high bnghtness value in 

[OOnrCefo^e! Wording toStvention, the super-thin shape surface light source element from which it becomes 
a uniform luminosity all over an optical outgoing radiation side, and the outgoing radiation light of high brightness is 
obtained in a predetermined direction can be offered. 

[0018] Hereafter, the surface light source equipment of this invention is further explained to a detail. 
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r00191 First the fundamental principle of the surface light source element of this invention is explained. In an edge 
lighting configuration to which it is n=l .4-1 .6, and the plane of incidence 7 and the outgoing radiation flat surface 6 of 
a transparent material 1 lie at right angles as shown in drawing I (a), light does not carry out outgoing radiation of the 
rate n of an optical refraction to the air of a transparent material to a critical angle being just over or below 45 degrees 
from an outgoing radiation flat surface theoretically in general. In addition, in gnawing! (a), 4 is the reflector by which 
the light sources, such as a fluorescent lamp, and 5 were formed in the reflector, and 2 was formed m the opposite side 
of the outgoing radiation flat surface 6 of a transparent material 1 . 

r00201 Therefore, as generally shown in drawin g 1 (b), it is referred to as flat-surface 6a which earned out light- 
scattering processing of the outgoing radiation flat surface 6, or setting a reflector 2 to scatter reflection side 9a is 

mO^lTinbe place which considered dispersion processing of one side of a transparent material front face and its 
opposed face or both sides in order that this invention persons might enlarge most the outgoing radiation quantity of 
light from a transparent material, The method of preparing the lens unit of a large number to which the outgoing 
radiation of the light is made to carry out in the predetermined direction in the method of giving split-face processing 
for these front faces as uniformly as possible and these front faces The effective thing was found out compared with 
the method of making the layer of the dispersion matter forming in a front face at the time of the method of applying 
the dispersion matter to one side or the both sides of a transparent material front face and its opposed face, or an 
acrylic-board polymerization. nn . 

r00221 The brightness of outgoing radiation light is decreased, and if it becomes a 70 to 80 times as much distance as 
the thickness of a transparent material, it will become 1/10 or less [ of the brightness value near the incidence edge ], as 
it will separate from a fluorescent lamp, if, on the other hand, put the fluorescent lamp which twisted silver vacuum 
evaporationo polyester film as a reflector on the end side of the transparent material which gave split-face processing, 
it is close to a split-face processing side, silver vacuum evaporationo polyester film is arranged as a reflector and the 
brightness This is shown in line ** in drawing! . 

[00231 In order to improve this uneven-ization, this invention persons proposed equalizing brightness with toe 
translucency sheet for outgoing radiation light adjustment in a publication-number No. 244490 [ one to ] official report, 
and JP 1-252933,A, as point ** was carried out. However, by this method, although the homogeneity of the bnghtness 
of outgoing radiation light was attained, the brightness value as the whole outgoing radiation light fell to about 1 of the 
brightness value near the incidence edge / ten to 1.5/10, and use of a light energy which carried out incidence into the 
transparent material was not performed efficiently. This is shown in line ** in drawing.2 . The translucency sheet for 
outgoing radiation light adjustment itself is only what cuts the light which carries out outgoing radiation, and it 
depends this on the ability to reflect light and not to be reused in the adjustment pattern. 
[00241 In order that this invention persons may use the light which carries out incidence from such a viewpoints 
effectively as possible, then, the adjustment pattern of the translucency sheet for outgoing radiation light adjustment 
Moreover like JP,1-245220,A which carried out point **, outgoing radiation of light is not performed by applying to 
the confrontation of an optical outgoing radiation side densely as the dispersion matter is separated from the optical 
incidence section. By transparent transparent material which this invention persons have reported to JP,2-17,A, iY,i- 
84618 A and JP 2-176629,A, by and the transparent transparent material with the amount of outgoing radiation large 
originally The outgoing radiation quantity of light was adjusted using the interface reflection with optical few losses, 
and equalization of the brightness value of outgoing radiation**** was tried. 

[00251 At least to namely, one side of the optical outgoing radiation side and opposite side of a transparent transparent 
material While establishing the lens unit of a split face or a large number with the directive outgoing radiation function 
to which the outgoing radiation of the light which carried out incidence is made to carry out in the direction i of slant 
from the optical plane of incidence of a transparent transparent material to the travelling direction of the light 
concerned Prepare a smooth portion in the field which has these split faces or many lens units, and moreover the rate 
of the smooth portion is made to increase as optical plane of incidence is approached. By giving the control function 
which makes the brightness value of the light which carries out outgoing radiation from the optical outgoing radiation 
side of a transparent transparent material equalize in respect of [ whole ] optical outgoing radiation The bnghtness 
value as the whole outgoing radiation light could make it increase to the abbreviation 3/10 of the bnghtness value near 
the incidence edge, and found out that the transparent transparent material which moreover shows a bnghtness value 
uniform as the optical whole outgoing radiation side could be obtained. This is shown in line in ^drawing 2 . The 
surface light source element of this invention installs the element which has many prism units on tois transparent 
transparent material in order to make the outgoing radiation of the light carry out in the predetermined direction 
effectively, using this transparent transparent material as point ** was earned out. 
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[0026] 

[Example] The following examples explain the surface light source element of this invention concretely. 
[0027] a part of IV-IV line of the equipment which shows one example of the backlighting (back light) equipment 
which included the surface light source element by this invention in surface light source element drawing 3 , and is 
shown in drawing 4 at drawing^ — a cross section is shown 

[0028] This equipment consists of the square plate-like transparent material 1, an element 3 which has the prism unit 
installed in the optical outgoing radiation side 6 side, the light sources 4, such as one fluorescent lamp formed in the 
edge side (optical plane of incidence 7) of a transparent material 1, and a reflector 5 made to reflect light in plane of 
incidence by the reflector prepared in the inside while holding this light source 4. The light reflex layer 2 is formed in 
the opposite side of the optical outgoing radiation side 6 of a transparent material 1 . 

[0029] The feature of the surface light source element of this invention at least to one side of the optical outgoing 
radiation side and opposite side of a transparent material 1 While establishing a split face with the directive outgoing 
radiation function to which the outgoing radiation of the light which carried out incidence is made to carry out in the 
direction of slant from the optical plane of incidence 7 of a transparent material 1 to the travelling direction, or many 
lens units Prepare a smooth portion in the field which has these split faces or many lens units, and moreover, the rate of 
the smooth portion is made to increase as optical plane of incidence is approached. In order to make the outgoing 
radiation of the light which carried out outgoing radiation from the transparent material on having given the control 
function which makes the brightness value of the light which carries out outgoing radiation from the optical outgoing 
radiation side of a transparent material 1 equalize all over an optical outgoing radiation side, and this transparent 
material carry out in the predetermined direction, it is installing the element which has a prism unit. 
[0030] The smooth portion 8 is formed in the opposite side 9 where the optical outgoing radiation side 6 was split-face- 
ized, and the rate of the smooth portion 8 consists of this example so that it may increase as are shown in the arrow A 
of drawing 4 and the optical plane of incidence 7 is approached. 

[003 1] It responds to the configuration of the rate which the smooth portion of a transparent material increases, and a 
smooth portion and a pattern, the quality of the material of a transparent material and a configuration, the kind of light 
source, the workability of optical outgoing radiation and a reflector, etc., and it can choose and change suitably and can 
determine. 

[0032] The example of a pattern of a smooth portion is illustrated to drawing 5 (a) - (e). The rate of the smooth portion 
8 increases it as are shown in the arrow A in drawing 5 and any [ these ] example approaches the optical plane of 
incidence 7. 

[0033] In this invention, in order to make the outgoing radiation of the light carry out the light from the optical 
outgoing radiation side of a transparent transparent material in the predetermined direction, the element which has 
many prism units is used. As shown in drawing J (b), when dispersion processing of the outgoing radiation side is 
carried out and it considers as the outgoing radiation flat surfaces 6a and 9a, almost all light is carrying out outgoing 
radiation to the direction 60 - 70 degrees to the normal of an outgoing radiation side. In order to transform such a 
direction in the direction of a normal, the element which has many prism units is used. 

[0034] It is drawing which expanded the prism of the element (2) which has the prism unit of a large number to which 
the outgoing radiation of the light is made to carry out the light from the optical outgoing radiation side of a transparent 
transparent material in the predetermined direction to drawing 6 (a) and (b). Setting to this drawing, 20 and 21 are the 
outgoing radiation light to the direction of right-hand side from a transparent transparent material (1), and the direction 
of left-hand side, theta 1, and theta 2, respectively. The angle which a normal and the prism sides 30 and 31 make, and 
32 are outgoing radiation sides, respectively. Moreover, psil -psi6 And phil -phi6 How each area of a prism unit takes 
the angle for the angle to the datum line by being shown, respectively is as being shown in drawing 6 (a) and (b). 
[0035] When carrying out incidence like [ right-hand side / of prism ] the outgoing radiation light 21, after carrying out 
incidence and carrying out total reflection in respect of / 3 1 / prism from the prism side 30, outgoing radiation is 
carried out at the predetermined angle psi 6 from the outgoing radiation side 32. Moreover, the outgoing radiation side 
32 to predetermined angle phi 6 when carrying out incidence from the left-hand side of prism like the outgoing 
radiation light 20, after carrying out incidence and carrying out total reflection in respect of [ 30 ] prism from the prism 
side 3 1 Outgoing radiation is carried out. Although the outgoing radiation angle from a transparent material does not 
necessarily become symmetrical to a normal, it can acquire a desired outgoing radiation angle (psi 6 and phi 6) by 
changing a prism angle (theta 1 of drawing 7 , and theta 2). 

[0036] Only laying everything but the method by the compulsive adhesion by adhesion according only a transparent 
material edge to adhesives etc. or sticking by pressure can even perform installation to the transparent material of an 
element (2) which has a prism unit. Moreover, between a transparent material and elements (2) can be stuck, or a 
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laminating can also be carried out through a thin air space. 

[0037] In this invention, a transparent transparent material (1) can be obtained from transparent inorganic material, 
such as transparent resins, such as acrylic resin, polycarbonate resin, and vinyl chloride resin, glass, and a quartz, and 
the large acrylic resin of especially a visible light transmittance is suitable for it. The forming method of this 
transparent material 1 can be chosen and changed suitably, and can be performed. 

[0038] the line which especially the light source 4 in this invention was not limited, but continued - the light 
equipment which combined the light source prepared in the edge plane of incidence of the optical-transmission object 
which carries out the light leak of the light, and this optical-transmission object can be used as the light source from the 
fluorescent lamp and filament lamp which are the light source, two or more point light sources arranged along with 
plane of incidence, and the side 

[0039] The reflecting layer 2 of the surface light source element in this invention can carry out the laminating of the 
reflective film which deposited metals (silver, aluminum, etc.), and can form it in a film. As this reflector, what has a 
high reflection factor is desirable. 

[0040] In this invention, the lens unit of a large number to which at least one side of the optical outgoing radiation side 
6 and its opposite side is split-face-ized, or makes the outgoing radiation of the light, as for a transparent material 1, 
carry out in the predetermined direction needs to be formed. Moreover, it needs to be prepared in the field in which it 
was split-face-ized or many lens units were formed so that it may increase as a smooth portion approaches optical 
plane of incidence. 

[0041] If it is in the desirable mode of this invention, as for the front face of the smooth portion 8 of a transparent 
material 1, it is desirable that it is an optical surface, and being mirror-plane-ized especially is desirable. It is because 
most light which carried out incidence of this with the incident angle more than critical angle of reflection to the 
optical surface can use light effectively since it is reflected without losing and disclosure light does not become, and 
they can raise the brightness of the optical whole outgoing radiation side. 

[0042] The lens unit of a configuration which it was not limited, for example, this invention persons have proposed by 
JP,2-17,A can be used especially for the configuration of a lens unit where it is used by this invention. 
[0043] The lens 40 which has various lens configurations in drawing 7 (a) and (b) is illustrated. 
[0044] A certain thing especially has the haze value of a split-face-ized portion desirable as a performance of the split- 
face-ized field in which it is used by this invention, 50% or more about 30% or more. 

[0045] The surface light source element of this invention is not limited to the above-mentioned example, but various 
modifications are possible for it. For example, although the smooth portion 8 is formed in the opposite side 9 where the 
optical outgoing radiation side 6 was split-face-ized in the above-mentioned example, as shown in drawing 8 , the 
smooth portion 8 can be formed in the split-face-ized optical outgoing radiation side 6, and it can also consider as the 
composition to which the rate of area of the smooth portion 8 is made to increase as are shown in the arrow A in 
drawing 8 and the optical plane of incidence 7 is approached. 

[0046] Furthermore, as shown in drawing 9 , a smooth portion can be prepared in both sides by which the optical 
outgoing radiation side 6 and its opposite side 9 were split-face-ized, and it can also consider as the composition to 
which the rate of area of a smooth portion is made to increase as are shown in the arrow A of drawing 9 and the optical 
plane of incidence 7 is approached. 

[0047] Moreover, although considered as the composition which formed the light source 4 only in the end side of a 
transparent material 1 in the above-mentioned example, as shown in drawing 10 , the light source 4 can also be 
arranged to the both ends of a transparent material 1 . 

[0048] The surface light source element by invention of adjustment ****** of a surface light source element can be 
adjusted and manufactured by various methods. 

[0049] For example, when preparing a smooth portion in the field which has the field or lens unit of a transparent 
material split-face-ized in this invention, even if it uses which method of the method of preparing a smooth portion in 
the field which has the field or lens unit split-face-ized, and the method of preparing a split-face-ized portion or a lens 
unit in a smooth side, the target transparent material can be produced. For example, the metal mold which has the metal 
mold which has a desired split- face pattern and desired surface roughness, or a specific lens unit and a specific smooth 
portion by split-face-ized processing of sandblasting, etching, etc. is prepared, a resin is fabricated with injection or a 
heat press using such metal mold, and or it was split-face-ized, the transparent material which prepared the 
predetermined smooth portion at least in one side of the optical outgoing radiation side which has a lens unit, and its 
opposite side can be obtained. The injection-molding method is especially excellent in the point of precision and 
forming speed, and it is the desirable fabricating method. 

[0050] Manufacture of a surface light source element can prepare each part material, such as a transparent material, 
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prism, and a charge of a reflector, and can be carried out by assembling these. 

[0051] A glass bead is sprayed on one side of a detailed example (transparent material public-funds type production) 
polishing brass board, and the board which carried out split-face processing of the metal plate front face uniformly by 
the homing method of a conventional method is produced (metal mold -1). 

[0052] The rate distribution of area of the smooth section produces in CAD a gradation pattern which serves as a 
distribution shown in drawing H • the front face of metal mold -1 -- the phot of a conventional method -- the 
lithography method - a photograph -- a pattern is printed and developed optically, a portion (the same portion as the 
split-face portion 50 shown in drawing 12 (a)) to leave as a split face is protected by the coat, and the remaining 
portion is ground so that it may become the degree grade of emery #800 ** Then, the metal mold which removes a 
protective coat and has the predetermined smooth section is produced (metal mold -2). 

[0053] Apart from these, emery #800 buffing of the front face of a brass board is carried out, and a mirror-plane board 
is produced (metal mold -3). 

[0054] nesting for injection molding which has the field as metal mold -3 where the field of another side is the same in 

respect of one field being the same as metal mold -2 ~ metal mold is produced (metal mold -4) 

[0055] (Production of a transparent material) Acrylic resin board 1 50mmx250mm with a thickness of 3mm is put 

between metal mold -2 and metal mold -3, and a replica is taken with a heat press as a conventional method. Four sides 

which cut so that it might become size and a pattern position as furthermore shown in drawing 12 (a) and (b), and were 

cut are ground so that it may become a mirror plane by the conventional method (transparent material -1). 

[0056] The sign 50 in drawing 12 (a) is a split-face portion, and the size of a transparent material 1 is (width-of-face F) 

5mm of (Length B) 225mm, (Width C) 132mm, (width-of-face D) 15mm of a zone 0, the effective width (E : width of 

face of zones 1-11) of 205mm, and a zone 12 in drawing 12 (b). 

[0057] Acrylic resin board 150mmx250mm with a thickness of 3mm is put between metal mold -1 and metal mold -3 
in the completely same process, and a replica is taken with a heat press, it cuts and grinds, and a transparent material is 
produced (transparent material -2). 

[0058] As an example of comparison, negative EP drawing from which ink is printed by the split-face equivalent 
portion of metal mold -2 by screen-stencil is produced, and the lithographic plate of screen-stencil is produced using 
this. After screen-stenciling using commercial white ink (SEIKO Advance VIC 120 white) on acrylic resin board 
150mmx250mm one side with a thickness of 3mm, it cuts and grinds like a transparent material -1 and a transparent 
material -2, and the transparent material for comparison is produced (transparent material -3). 
[0059] With a 200t injection molding machine, a transparent material is produced at 280 degrees C of cylinder 
temperatures using metal mold -4 from an acrylic resin pellet (AKURI pet VH Mitsubishi Rayon Co., Ltd.) 
(transparent material -4). 

[0060] (Haze-value measurement of a transparent material -2) From the split-face section of a transparent material -2, 
the 50mmx50mm piece of paper was cut down, the haze value was measured according to ASTM-D 1003-61, and it 
asked for the haze value by the following formula. 

[0061] The haze value of haze-value ={(diffused-light permeability )/(all light transmissions)} xl00%, consequently a 
transparent material -2 was 64.8. 

(Manufacture of an element (2)) The prism angle was made isotropic and it considered as 63 degrees of overhead 
angles so that it might become the direction of a normal from installing a lamp in a shorter side one LGT about the 
outgoing radiation angle from a final surface light source element (thetal =theta2 =31.5 degree). 
[0062] It is a multi-prism pattern with a point angle [ of prism ] of 63 degrees, and pitch 0.38mm metal mold was 
created, hot printing was carried out to the acrylic resin board with a thickness of 1mm with a heat press, and it 
considered as the element (2) which has a prism unit. 

[0063] (Assembly of a surface light source element) The film which carried out the reflecting layer and performed 
silver vacuum evaporationo to lOOmicro polyester film was cut to 132mmx225mm. This is made into a light reflex 
object. RAMPUKE-SU ****ed the white section of the crystal white Made from Sky Aluminum (one side white paint 
aluminum board thickness of 0.25mm) inside, and created a cylinder with an aperture which serves as 3mm of 
openings with the bore phi of 6mm. 

[0064] A transparent material is laid, the element (2) which has a prism unit is further laid on it so that zero zone of 
drawing 12 (b) may come and a split face or a printing side may approach the silver vacuum evaporationo side of a 
reflecting layer, these three points are summarized to the shorter side of a transparent material, and it puts in it at the 
aperture section of a lamp case. The lamp of KC162Tmade from Matsushita Electrical machinery Industry4E54B 
(4mm phix 162mm) is inserted in this lamp case, and it considers as a surface light source element. Using CXA-Lby 
TDK Corp. 10L, the inverter for lamp lighting impresses DC 12V, and lights up. 
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[0065] (Measurement of luminance of a surface light source element) A luminance meter is measured using BM-5 of 
TOPCON CORP. with the angle of visibility of 1 degree, and 10- 15mm of measurement circles phi. Point of 
measurement measures the center section of the zone 1 shown in drawing J 3 - the zone 1 1 . A lamp is turned up, is 
carried at right angles to a predetermined measurement base, it fixes, and all surface light source elements impress 
DC 12 V, and measure them through a lamp ageing time after lighting 15 minutes or more. Measurement temperature 
was 23-degree-C **2-degree C conditions. 

0066] (Measurement-of-luminance result) The measurement result of brightness is shown in Table 1 and drawing 13 . 
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[0068] (Measurement of the angular distribution of an optical outgoing radiation light of a transparent material and a 
surface light source element) The brightness of the position which laid the sample so that Lamp y might be located on 
left-hand side on a measurement base, was made to rotate a sample as shown in drawing 14 , and was decided at an 
angle of predetermined is measured. 

[0069] The sample which removed the element (2) which has a prism unit from the surface light source element using 
the transparent material -1 is made into 1-**, and the sample which laid the element (2) is made into 1-**. The sample 
which removed the element (2) from the surface light source element using the transparent material -3 is made into 3- 
**, and the sample which laid the element (2) is made into 3-**. 

[0070] In any case, point of measurement is fixed in the center of the zone 6 of drawing 12 (b). A result is shown in 
drawjng_l 5 (a) and (b). 

[0071] In the transparent material -1 which is an example of this invention, outgoing radiation of the outgoing radiation 
light of almost uniform brightness is carried out from the optical whole outgoing radiation side surface so that clearly 
from Table 1, drawing] 3 , and drawing 15 . And an optical outgoing radiation light in case there is no element (2) 
which is the main point of this invention is a distribution light which has peak brightness in 65 degrees like the 
example of measurement of drawing 15 (a) sample 1-**, and when an element (2) is ****(ed), it turns into distribution 
light to which almost all outgoing radiation light has peak brightness in the direction of a normal of a sample ( drawing 
15 (a) sample 1-**). Although outgoing radiation of the outgoing radiation light of almost uniform brightness is carried 
out from the optical whole outgoing radiation side surface as the sample 3 which is an example of comparison on the 
other hand is also shown in Table 1 and drawing 13 , it is the distribution light which has peak brightness in the 
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direction of 0 degree even if there is no element (2), as shown in drawing 15 sample 3-**, and even if it installs an 
element (2), the direction of outgoing radiation of peak brightness does not change. And although the size, the used 
lamp, and power consumption of a sample do not change, the brightness value of the direction of a normal of a sample 
of a surprising thing is about 2.5 times higher in the example of this invention, and the example of comparison. 
Moreover, the completely same result as the surface light source element which also produced the surface light source 
element produced from the transparent material -4 from the transparent material -1 was obtained. 
[0072] 

[Effect of the Invention] The directive outgoing radiation function the surface light source element of this invention 
makes [ function ] the outgoing radiation of the light which carried out incidence carry out [ function ] in the direction 
of slant to at least one side of the optical outgoing radiation side and opposite side of a transparent transparent material 
from the optical plane of incidence of a transparent transparent material to the travelling direction of the light 
concerned, The control function which makes the brightness value of the light which carries out outgoing radiation 
from an optical outgoing radiation side equalize all over an optical outgoing radiation side is given. And even if it 
makes a transparent transparent material into a thin shape by preparing the element (2) which has the prism unit of a 
large number to which the outgoing radiation of the light is made to carry out the light from the optical outgoing 
radiation side of this transparent transparent material in the predetermined direction, outgoing radiation of the light by 
which incidence was carried out is carried out in the predetermined direction with an almost uniform brightness value 
from the whole surface of an optical outgoing radiation side. Moreover, the outgoing radiation light of high brightness 
is obtained, without this transparent transparent material making the wattage of the light source increase, since the use 
efficiency of light is high. 

[0073] Therefore, according to this invention, the super-thin shape surface light source element from which it becomes 
a uniform luminosity all over an optical outgoing radiation side, and the outgoing radiation light of high brightness is 
obtained in a predetermined direction can be offered. 
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* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[DrawingJJ 
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[Drawing J] 
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[Drawing 12] 
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[Draw in g 13] 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/17/2003 



Page 5 of 6 




http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



6/17/2003 



Page 6 of 6 

( a) m % * - 1 

~H* 1-<l)+65 0 ©»* 55 1Cd/m 2 
-WB 1-0 0°©*Mt 612Cd/m 2 




20 40 60 80 100# 



-K*» 3~® Q°<mm 196Cd/m 2 
~m 3-0 0°©«* 212Cd/m* 




20 40 60 80 100 # 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/17/2003 



